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(64> Providing communication services to m obie user groups 

(57) A system prcvk*ng communications between passengers on a moWe vehicle 1 10 and non-passengers 
supports registration procedures (ffrs.2 and 3), for both passengers who are and are not aubscrlbers of an 
accessible home network. In which registration information such as the users IMS! is sent to the home 
network. During an air-to-ground cafl attempt <fig<4), a vehide communication control unit (VCCU), which 
controls a plurality of communications devices located on-board the vehicle, determines whether 
communication resources are available and. if so, assists in setting up a call between a passenger and a 
non-passenger. During a ground-to-air catt attempt (tig-5), registration Information for a passenger can be 
individually accessed at a gateway 104 In order to locate the passenger. After the gateway pages the 
passenger at the location, the VCCU correlates a destination identification number with a fist of registered 
identification numbers and. rf a match occurs, assists in setting up the calL 
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METHOD AND APPARATUS FOR PROVIDING COMMUNICATION SERVICES 

TO MOBILE USER GROUPS 

FjttsLflfjteJattatiai 

Tto mvotkn relates generally to radio idcconiomiikaikTO and. more 
uaiuunady . >u jinykfirc rnmmi--— ^ * «™ <* comnumicatioo system 

uacawbo are co-located in a mobflevehick- 



Providing tckpbooec«nnuini^ 
has become common. Prior art systems use co^xmd equips C^equiP^^ 
tooted wim the airplay) whicb provto 
15 airrianear*iaground-*»aed antenna which is in range of the airpUne. Thegrcund- 

bMedanieiiMiscainectedtoaPub^ 

™des cc<ninumcanon services to ground-based telephony «raipment. Ground-based 

anaxmsc^belii^toge^ 

(e^ geosynchronous saielliie links). 

20 a* ptto art airplane comrn^ 

-personal identification number" (PIN) to passengers who might want to use on-board 
comnum icarionre S ouxc« The user code or PIN is assigned to a 

passenger before the passenger embarks. The passenger can disseminate the user code 
to any rwn^ wto might want to reach the passtager during tte flight. To register with 

25 the systemor to place a call Aning the fugbt. the passengers 
code into the seat back handset. 

The system checks a registration database to determine the airplane ' s location 
and the seat at which the passenger is located. Arte the system determines the 
airplane's location and sends a message to the airplane via an in-range ground-based 

30 antenna, the passenger's seat back handset notifies the passenger of the incoming call 
For a ground-to-air call, a person wishing to contact the passenger during the 
flight (referred to herein as a "ground, calling party") can do so by dialing a central 
system number (e*., a "1-800" Dumber), entering the passenger's pre-assigned user 
code, and entering the ground calling party's phone number. The system then contacts 

35 me passenger ai>d. if the passenger 
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rjarryback, TV rf e*»ing * central Dumber and being contacted by the 
system m t second, return call « referred teas "two-stage dialog". 

Seven! aspects ofims prior art sys*SB nuke usmgte system inconvenient for 
bom passengers and c<iierswt» wish to c^ Asexplained 
previously, the prior ait system uses wo^dlaHD^^Istascooventotbaiif 
the pound calling party coukt directly contact n^passeo^usiof a single phone 
number, hi addition, the prior m system <k» not secoauwIaJBp 
rx* have a pre-assigned user cafe cc PIN. The requireinmcf the pte-assigned user 
code is also uiKfcsirablebscange the 
user code m order to contact the passenger. 

Another problem with the prior art is that mtematiaialcaneR cannot acce« 
"l-SOO"nuinbexswhkAireu^mpiacingacaIL Thereftxe, mtermnonal calls to 
pass«igersa«n<Main^po«a)fc. A problem with prior art systems w hich use, 
gec^ynchnxwus satellne Uriks between art 
for voice traffic. 

Providing cwnnamication services to c<her grc^ of co-kxaied passengers, 
such as, to example, passeagen of 

passenger vehicles, also is desirable, but is not conimort Groups of co-locaied 
passengers traveling in a common veto* (e^ an airplane, bus, slup) 
herein as "mobile user groups'* or "co-locaied mobile users". 

What is needed is a mctbod and apperatus which allows direct inward dialing to 
a passenger during grouiid-tD-air call attempts. Further lieeaed is a im 
apparatus which can provide comrnurucaiion services to a member of a mobile user- 
group who has not been pre-assigned a user code or PIN by the system. Fuither 
needed is a method and apparatus to minimizr. voice delay in communication systems 
which utilize satellite links. Further needed is a method and apparatus which enables 
international callers to be able to contact passengers. 

FriffP^r*™ rf Drawings 

FIG. 1 illustrates a radio telecommimifarion system in accordance with a 
preferred embodiment of the present invention; 

FIG. 2 illustrates a flowchart of a system registration method for a passenger 
associated with an accessible home cwnmunicatioQ network in accordance with a 
preferred embodiment of the present invention; 
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FK13ittMtrawafk»wchaitofaty«em 
doc aaochfed win an accessible home network is awoRtacewimapjtfemd 
emnxuncntcf the present invention; 

HQ. 4 flhistmes a flowchart of a method for link embfohmem for a passenger 

5 origiaaiDdccTOMiicato 



FlO. 5 illustrates a flowchart of a med»dfbrH«ke«iWi*nientfiora 
rnmmnntnnm ~r"**ff * ******** « accortanoe with a preferred 

embafimertc/ihepRse^inwaitian: 

10 FKj. 6 illustrates a block diagram of a Vefaide C o mnwwirarinn Ccxitfol Unit 

(V(XU)maccordarjcewimaprere^ 

FH. 7 ffluatntea a block diagram of an Earth Ttaimul<ET) apparatus and a 
Gateway (GW) apparatus wfakA support reggwtko md commmiinrtnr foro-locaad 
n^ecoununicatioounkgiwpa 
15 present mvestion. 

The method and apparatus of the present favertk» enable* diieamwaid dialing 
to* passenger Airing a can attempt ty^^ 
20 raihcx than t^stage dialing. Hie rnemod and apparatus of the present invention also 

provides coinmuiiication 

pre-assigned a user code or PEN by the system. Purrhef.apretenedembodiroent of the 

merfcxl and apparatus of the pres^ 

sysuans which utilize sateffl^ 
25 tt^ geosynchronous satemteli^ 

invention ewbles miematioial call« 

use of the "1-800" number stage of dialing. 

FKj. 1 illustrates radio teleconunumcation system 100 in accordance with a 

preferred embodiment of the present invention. System 100 includes at least one Earth 
30 Terminal 102 <ET), which desirably includes a ground-based antenna that 

conununicatK either directly or 

Mobile vehicles HOare generally of a type designed to transport groups of co-located 
persons. For example, mobile vehicles 1 10 could include busses, ships, monorails, 
and lirplanes, although this list is not exhaustive. 
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15 



faaprcf^eabodime«,iym^ 
although satefliies 106 »e not riec>easaryiop^ Vehicles 110 

oommmkatt wi* uKiOa 106 ow fete 140 i^Blkia2caniiBnkattwiihattfliw 
106 over links 15a Satellites 106 are capable of cnmwitrtfin g wim each omcr over 
cross-finks 160 tod can fday messages teethed ftcm wWctallOaodEnKttioiteir 

Inananernateembcdmient.8}*m^ 
ajmnuBucateolie^ 

ETs 102 using cross-Bma 160, bent-pipe finks (not shown), or*ccabinttk» thereof. 
Ins«fflanc<faerenibc<Iime^ 

cotnnunicatcdhtctly with Bl^ 102. Ttepartk^ apparatus indtyp« of 
coouMucarien links us^ to 
BmOB<^ be modified ftomtteemb^^ 

scope of the present mventkn. 

In a pef^embodtaent. saeffises 106 are tow- « medium-earm c«bit 
sairilitesnttlwthanracc^ Uain* tow- <x medium-earth 

ortrisadlitKirjiunu^ 

trafficwlu*±isseotatongacomimii^ to 
alternate emb<>dimen* 
20 used. 

Fox purposes of this description, when infoniiaiwoistraiisfenedalonga 
coinmiinication path between a VCCUsccieo*erde™«(e.g,aGWora 
oxnnmnication unit operated by a non-passenger), the particular transmissicxi medium 
and number of intermediate rKXtewr^ 
25 inventiceandcanbevarieddepw Fw«uin^,aconmunicariot 
path between a VCCU and a GW might include an RF link between the VCCU and a 
satellite, several cross-links between satellites, a down-link to an ET. and land-line links 
between the ET and the GW. A different communication path might include an RF link 
between a VCCU and an ET, and one or mote bent-p^e satellite connections between 
theETandtheGW. Any number of different wmniimicaooo pattis could be used. 

ETs 102 are connected to Gateways 104 (GW) which provide communications 
capabilities with other communication networks (not shown), such as Public Switched 
Telephone Networks (PSTN) or ground-based cellular communication systems, for 
example. 
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fa t tf»*wt~i nnbH'""-*. fny nfyanBanv panidtjam in passenger 

GW 104 



^formation from con«antication equipment (not shown) 
co^oated with mobfle vehide 110. Aiu«edhadiuthecomminikatioQeo^ipormc^ 
loj^^tBOKjbikvemclejsiefi^ 

rvccir). 

tw_ VOCTJ performs two major figgaons. Tint, the VOCU cc < nrannratrs 
overaoomnmiccdoBptlhto«aW. Typically, die cutniM a Yalfcit p un WfcwW at 
least one RFBnk. However, tome systems (e^, a lystem supporting monorail 

communications) nright have no RF links. Second, the VCCU toterfica wffli multiple 
— — .mii, which can be operated by pastengg. The oo mmimic a rinn units 
can be, for example, riepbone bandsm (eg. airr^e setback handsets* faxes, 
computen. or <tata processing units wl^ 

optical or RF finks, m essence, the VCCU enables information to be gathered from 
15 passengers, sent to a GW, and vice versa. 

In accordance with the present invention, passe n ge r registration can be 
perfbnnedfortwpi^ 

network and those wbo are not associated with a home network A preferred 
embodiment of the legistration jjroxas for the former type of passmger^ 

20 conjunction with FIG. 2. A preferred emtodimentciftrjeregis^ 
lanex type of passenger is described in conjunctioo with FIG. 3. 

FIG. 2 fflustrates a flowchart of a system registration method for a passenger 
associated with an aocm ibfc homecooixmmication network in accordance with a 
preferred ernbodimeot of the present invention. To be "associated with an accessible 

25 home communication network" means thai the home network is currently a service 
provider for the passenger (Le^ the passenger is a "registered subscriber" of the home 
network), and the home network is accessible to the system (Le-, me home network and 
system can exchange information between each other). In son* cases, me system and 
the "accessible home communication network" will be one and the same. 

30 The method begins by performing the step 200 of entering subscr&er 

information into a communication unit. In one enibocttmenl, the VCCU can prompt the 
user to enter bis or her subscriber information. Subscriber uifcfmarion can be entered, 
for example, by entering digits into a kevpad cf a communication unit, by inserting a 
ynagn^Hraiiy rrvVri cird. or when the communication unit determines the necessity to 
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regiiffattosnttly. Subscriber afbnnatka 
ml is snique 10 tbe pas s enger . 

boBeertxxfiiMt. lie sobscriber fafasndon iod^ ift bianjBiGnal Mobile 
Subscrfcer Identity 0MSI). AnIMSIii*«n^pro»kfcxlby tirf3«^eichQine 
be<*^aee*acoa*nunk*k»«^^ 

identic of lb* •*«■>«'* home rjetwQt*. to*prrf«nodeinbodiine^flie«b9crib» 

alias used inswd of IMS, when posdbte. to protect oteidenntyctftliesutjsaaer. 

Tbe team* TMST and TMS1" ae frnuEsr to isose ofikffl in the «rt in the 
cccie^ of GSM protocols. Although ibae Knmca^ have camotato 
with their c«nnK» usage elsewhere, tbewc^ 
scope of the present invention. Whits mpottam to the presauin^ 
infccMtionkkariiyi^ The ptrticular 

format of ihe informaDon is oot hnportant and die IMSI or TMSI lie used tor exeinpiary 
purposes only. 

The subscriber tofbnnation is sent to a* VCCU and, in step m the VCCU 
sencb the subscriber mformationorver a The ET receives 

the subscriber tafcnnaiicn, ofcrnnrnestrielwmeMt^ 
tteirictTr^tonier^newort Tyfialy.afimltakof tte 
is an RF link between the VCCU and the com tm infaition system, toaprefened 
embodiment, tte first fttt^ 

aixlasatdlitectftheconimunkaik»svsienL However, a vehicle which can 
conurairncate wer hard- wired lir^ 

over a hard-wired link. 

In a preferred embodiment, the subscriber informarion is sent wirh location 
information which can be derived by the VCCU (eg. using gwkxarion). The location 
informaoon describes the last-known kxation of the mobile vehicle. Location 
information is necessary for the home network so know how to route calls to the 
subscriber and also for billing purposes. In an alternate embodiment, the location 
infonnatioo can be derived by tbe coramurucation system, fa example, using Doppler 
and time delay measurements. 

After receiving the subscriber tafcnrBtioru the to>me 
subscriber in step 20*. First, the home network performs an authentication procedure 
to detenniKwhefflertte subscribe Second, tbe borne 

network associates the location informatioo with the particular subscriber. In a 
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•jjji Mite tone oetwott. Ibc kx«kiiRgi«»mtypkaDy one <v sure niemofy 

tunge devices «*•* ccntaii the ta« taown locations rfconmumaiioo units (or 

wbKribe^regi^wimte 

5 of subscriber mfbnna^ 

Oncy , * HpTl if- [mm iiflr-iT *~ ~" 

complication itso^ 

nmnuT i'r "r wMt i^ rf*** "ff** Tluscnaltoa i atts tng Broi yifiig afet 
comnnk^iautiocon^ 

10 oomrumkation tmk. 

Tbe method and apparatus of the pmBtm*^4faftomv*pio<ndc* 
advswiaps over ihe prior •rtiathMOJcme^ 
indivkfcisItyieglsimiDdt^ 

locatkooftheaMbaevehick. In oiber w* allocation of each passenger can be 
15 acceaedbasedccthek^ 

tbe passenger is traveling. This aspect of the me*c<l and sppsisius of the present 

u, ventkn anew a pssseagff to be c«nscted 

vehicle. 

When the mc^vdiick aichaBgiiigpM^ 

20 necessary. mVOCU monitors, in siep 206. the iocstk»of ihenMbitevehideand 
determines, in step 208, wtem« 
registrar becomes necesss^wto 
rcgiaers becomes obsolete 0^ the n^ 

enable the system to contact the subscriber). In aprefentrfembodimeot, ti» VCCIJ 

25 (kamiTMStnatie-^ 

preKkfmed-ie-registrahondiira^ Inorderto 
detenmr* the rnobfle vebick has w 
have ta«viously calculated a fim 

the last time that registration was performed). Occasionally, tbe VCCU computes the 
30 distaMeiOTtbefiistkx^whiAtte 
whether tlie olstance exceeds the re-t^ 

There-registraticn distance can depend on many factors such as, for example, 
comnuirucarioncell size and locate 
parameters. For example a system using smaDcor^ 
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waft die VCCU would have a shot re-regjstritwo duaocc. A system using large 

cqrmaaTkatkgceifccc«ldhaveak»^ 

Ifre-*oc*ttatio» b needed It step 208. die method repots step 202 and iterates 

assbowninFKH. ffie-regiatriik)C is »x needed fa iksp 208. tie mediod repeats 
5 sa^ 206 and tenses as shown m FIG- 2. 

As expbtaed previous^. the method and apparatntf present inveotioo 

— i m int" w hn h it ■iir- 1 ^'" ,A — »^^-^ t~ . 

passenger who does not wish to use bis or her botnenetwod: services) also id register 

with the comramfcation system. F!G. 3 Uhistratcs a flowchart of a system re«^^ 
10 rrashod for a pssseageriiot associated w^ 

with a prtftrrrd rrBh^tiw^"' of the present invention. 

In a prrferml frnHj"^, ^ method befring ia step 300 when the passenger 

inhere a credit carf (or any tyr*tfdebft Inao 

alternate eafcodtaasat, the pass 
15 ether defrit jn frTP M>firtn '"^"e ^ commimirarion unit keypad. The method of entering 

the informadoD is not important. What is important is mat the passenger enters 

information wWch ensures 

the passenger and a non-passenger. 

In step 302, the VCCU then performs t preliminary credit check for the 
20 passenger in a preferred embodiment, although step 302 is not required to achieve the 

advantages of the present invention. The VCCU could perform the preliminary credit 

check, for exampte. by checking the expiration date of the card to make sure that the 

card is not expired. Alternatively, the conirniinical^ 

detailed credit check after the aeditmfcxrnatkMissemron*;systenx 
25 In step 304. the VCCU detennines whether a ore-assigned number is available 

for me passenger. A pre-assigned number would be a number that the communication 

system assigned to the passenger prior to departure. For example, wben a passenger 

has notified a ticketing agent that the passenger might want to use communication 

services while traveling, a pre-assigned number could be assigned to the passenger and 
30 printed on the passenger's ticket. In a preferred emocdiment, where a pre-assigned 

number has been previously given to the passenger, steps 300 and 302 could be 

optional. 

Where the VCCU deterniines that a pre-assigned number is available, step 306 
is performed, where the VCCU receives the pre-assigned number from the passenger. 
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Tie passenger caa enter die j«*«igDednuntein»tteten^ 

byte VCCU. for ocanfte. _ 
In 0 OeflM»e^>odlineot. me VCCU ndgtoatoady haw knowledge of the 

« MJ ^ BB moerlbrthci«ticute 

punter would we. to e*a^ibe passenger's pre^ssigaeda^ 

> VCCU memory by a ticketing agent (or otopeooa) prior to or after 



Ttepre-asaitoed number isaboicftced id herein saa^ minnwntaiinn 
offlnber-. mapn*ened«i»bodniieni.itec^ 

ISDN number (MSESDN), which is a number fiat points ID a record m a location 

for the passenger. TCsnxcidmchKta an infant 
tefavQAstinatioocfacalld^ 

nobfleveoicte). Tbeierm'iaSISDrr iscanmcclyusri^ Although 
«tet»MSlSI)N wfflbe i^n tWideacri^ 

limittdbycoiiwtatkxuaaac^ What is important is 

^t^f.^n.^tinn imrnto enables the cc^namk^tkii sysiantolocatea 
legisttatioD record £ or a registered passenger. 

The VCCU has a pool of available commiuiicatk» niimben? which can be used. 
Each pie-assigned number must be associated with a communicatian number of the 
raikbkpooL Aitattepre-assignednumber* 

number in step 306. Validation ennuis conelating the pre-ssirigwl number with the 

pc<^of availabte commuiiicatkB numbers (e*. MSISDNs). Where the pre-assigned 

number does not conelate with «etf Ac available coniiniiin^ 

passenger is denied service. Where the pre-assigned number does correlate with one of 

foeavailabteOHiimurika^ 

Referring back to step 304. where the VCCU determines that no pre-assigned 
number is available to the passenger, the VO^ assigris. m step 312, a "coimnur^tion 
number" (e.g. an MSISDN) » the passenger from the pool of conmnnucatioo numbers 
available to the VCCU. Ibis is equivalent to the passenger "renting" an available 
cannuinkarion number. Tne rented comrnuaic^ 
duraticnofthetriporforafhorterperiodof The VCCU then sends the 
cormnunicatic* number to to comnuinkatkxi unit in step 314. The 

conurumicatxjnunrt displays tte 
m order to recent a call the passenger must t^ 
to contact the passenger of the passenger's communication number. 
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Efcnairicccleaaibmfmepas ^ 

Fia i _ 

.JL- HJ iii rnr w " w r ■■ ■■■intifu vttEm.ibe 

pMsea^r can piacec»nsiiid receive c«Bs. Ptodtagtndrecdvipgcallireyina ^ 

t m il ■ n i..ir n m ftiri tn br nfiMjif^ *-—"-» — T** aeaaa * w * oaH * magfa ' 

FKX4Uhisti*esafk>wdiarttfaniem^ 
ocfefaatricoamvaflStton m accorfance wifl»A|wi^enbediB^ofihepr«em 
inverrtic«L Fc*ar^gerwtoisa^ 

"m-to-ground" aO. Shnflarly. a comimink*<tion originaimg from a ncc-passenger is 
typ^ycaIWt-glound^>*irc«IL This ixxrieiicl*tu»wiD be used herein. 
HoiWS».becw^** «*too& and tppaaiusof thepresemtovei^atooaDbeused 
to chides ftat tovcl along tbegio«d«mihew*~ ^ terms are not meant to be 

limiting. 

The method begins when the passenger mdkatestiitheorstiewMisto 
eaabUshacommuiucatkBpamw^ Fccexanmle. me passenger may 

wiAtoimkeiphooeca^ieodifi^inuk, In a preferred 

embodiment, the ptssengg 

pam by entemg passer^ mrc«n^ 1116 
passenger mfcimanon can be entered aang the axamwiaaoa anil <* 
msering* card too me handset The passenger mfcrnution can be, rortximpicmc 
user's pro-assigned number, assignrd rnmrmmkvirinn number, or credit caid 
information. 

The VCCU determines, in ttep 402, whether me passenger is a registered 
system user. Hie passenger is a registered system user r me passei^errm previously 
perfc^aregistration process. If the passenger is not a registered user, the VCCU 
registers the passenger in step 404. Registration entails performing t registration 
process as described in conjunction with FIGS. 2 or 3. 

If the VCCU determines mat the passenger is a registered system user, me 
VCCU determines, in step 406. whether roinmimication resources (eg. physical 
equirxnem)areavauabtetoalk^ ^ 
VCCU is capable of supporting a finite number of co m mi ni ca tio n paths between the 
VCCU and the communication system because obysi<»leqmpnient is « 
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e^commuDOittd^ Wh«*«VCCU» expert h^«n demand, 
ie9ouice*ini^aattesviilibtefv«aMflaailctiL 



p^se^cfmecaniata^thataccc^^ 

embodiment, m sap 410t*e VOCU then monitors iteeoamunkatioBie«we«to 
determine wtao»«cw become i^OtMefDrAectfiotoitepwe^rcaiibc 
notified. The pMcete iterate* »sbo^» FIG. 4. In an afeiuut itfftrflnnt, me 

VCCU would k* morula foe coinr^ 

resources do become available. 

If the VCCU detennine*, in step 406, that crvnrnimir atioQ resources are 

avaiuu^VCXtf assign* availabtec^ 

412. Then, the VCCU assise in setting up the comwwiniorion path between me 

passenger and non-passenger in step 414. 

Toe VCCU aiccitDrs the call, m step 416\ to 
completed When the call Is not completed, the pnxedureftemtssbowBinFIG.4. 
TlTm the ctD a t^-—* *~ vmj de^nocaiet the comnnTitarinri resources 
previously allocated lo the call m step 418 and the procedure ends. 

FIG. 5 Olustntes a flowchart of a method for link est abl is hm en t for a 
conununicatk* origin^ 

embodiment of the present invention. Although the tenn "non-passenger" is used 
herein, the term is meant to ref a to the fact that the o^passengeiisrKxapissengerof 
the mobile vehicle on which the passenger is traveling. The non-passenger could, 
however, be a passenger on some other vehicle. A c ommunication criginatmg from a 
non-passenger to a passenger U typkaU 

explained previously. 

The method begins in step 500 when the non-passenger makes a call attempt by 
entering a passenger's communication number (e.g, an MS ISDN) into the 
communication equipment used by the non-pasaenger. The passenger's communication 
number can be thought of broadly as any kientification information for the passenger. 
The non-passenger could have taowledgetf the passenger's communication number 
because the passenger had notified the aop-passcnger of the co mnnintrarion number 
prior to departure (e*>, where the passenger has a pre-assigned MSISDN), or because 
the passenger somehow notified the non-passenger of the communication number 
which was assigned to the passenger during the trip. 
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h»pKfenedembocfimeat.aGWi^ 

_Jmiulan in ismiuI ■ iwn^rlm an TUT! ir~™- r*™ fa 

t fr,n«*»— *~<g mrwli inj 8 — *~ iHih»aa he laed. An MSI or 

TMSI is wed hereto fcr tf» pnrposes ofcksatooon onlya*lif*offtiitaion. 

The IMSIflrtMSIeiMtta the sysaamtolenkw, iigutiatian information for the 
passenger and, thus, to desenniae the passenger's refBterad location (Le>. die 
P asMfitBr'tlK(4no^k)catiH0L T^itfiiki^kxatocCTidbekay tarm. For 
example, the locW* could be identified by a Toato**co*-wbkL*KXi*ts* 
vttelDt8ttfb^ormt^boaitded«ei. Alttnatrwiy^ttekKatioo conkl be 
kJeatified by » longitude aallatittKte Tbe location 

ai$ocaMbed*erjmned»fbr 
whkAte moving vdtoe to 

traveling or expected to tetiavefing. Tbe partk^ way that the n^isten^ 
identified is not crucial to the present mventka. 

Once tbe syrtem de«ennines tbe passenger's registenrftaatfoo, m step 5<W. the 
system attempts to contact tbe passenger's ro mmi i n rsbop vait by paging the 
^^p^tw, ..nit in the vicinity of the legfrered kxation. Tbe system sends, or 
bioacx^tcanrcq^rotiiatvicffltty. Assummgtbatt^n^vebicteisstinin tte 
vicinity of tte tegistemi kxaik»\ tte 
506. From the iixxMimKcaUnwie*t.te^ 
aep 508. cxaxdates il>e o^stiiiat^ 
with tbe VCCU Oefined to as •^n^ously 

Tbe VCXXJdetennines wbetberamaich is found between the destinatioo TMSI 
and tbe registered TMSIs in step 5 10. If no match is found (Le- there is no 
correlation), the destinatioo TMSI is not a registered passenger and the procedure ends. 
If a match is found 0^. tnere is a conelati« 

wbe^cooummkaukn resources aieiv^ incoming call In a 

prefened embodiment, when no cwnraunicarion resources are available, the VCCU 
informs the system of the condition and the system, in turn, notifies the non-passenger 
mat tbe call cannot be completed in step 514. 

When cotinnniication resources ate available to support^ call tte 
assigns comrramication iesoutcestotbecaUmstep516. Then, the VCCU and GW 
support eaahlitiimfflt of a comrnunication path between the noo-passenger and 
passenger in step 518. 
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The VOCU mooters tte at n step 520t id de»nine when tbcctDo 
r -.jfc*-< When the call it not completed, the prumdM teases as shcmm in FKIS. 
Uflua In LiD h tmufcinri. ftn imnrflt illur *■ rtr nwi — 
prcvtoasly alkxattd » the oil to flop 522 and the procedure ends. 
5 iro.6fflusttai»abtockd6vamofVCOT 

tinbotfimeQttffelxesertirartiA VOCU flOO is used to provide co mmnnirarinn 
^hmt^ firmnlrii^ i unwsui Mimi mtfi ftm iftfm YfTTTflnft«rt 

cnixxtoem, VOCU 600 inci^ 
10 lO'mficzfi^dO^andneaKry (fevice60& In an alternate embodiment, VCCU 600 

need not include memory device 608. 

ComnnsDcatknunitinitt^6M 
mmngs with rommtrnfr**'™ «o over links Q2. Links 6tt can be haid-wiied 
or iff conummicatioo links. Data and messages exchanged between processor 602 and 

15 comimmkation units 620 

registration status information, billing infonnatkn* and tpeecb/data/fax information. 

Processor 602 collects registration information users of cn mimmirafi on units 
620 and seods die registration information viaRFinief£ace606 totheoomnHmka^ 
system Processor 602 also performs re~registratkm when necessary. 

20 During in attempt to establish an air-to-ground call, processor 602 receives an 

nyftcatK*i t*mt tfr* pas^cf^p^ rami io establish a communication path with a poo- 
passenger aid determines whether commimication resources are available to support the 
calL If so> processor 602 assigns resources to the call and assists in call setup between 
passengers and non-passengers. If not, processor 602 can notify the passenger that the 

25 can cannot be completed ar that time. 

During an attempt to establish a ground-to^ call, processor 6ra 
incoming communication request which was originated by a noo-passenger. Processor 
602 correlates a destination kkntifration number m &e request with a lis of previously 
registered identification numben for passengers. Where a correlation exists, processor 

30 602 assists in setting up the caL Processor 602 also performs other functions as 
described in FIGS. 2-5. 

Memory device 608 is used to store information which processor 602 requires 
in order to perform its necessary functions. Memory device 608 can be a random 
access memory, read only memory, or any other type of storage medium and can be 

35 integral wither separate from processor 602. For example, memory device 608 could 
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tte list previously registered kkrit^ 

avahtafe»4SKE*ik 

as described pwriourty , VCCU 600 sends regstntion mfboaation directly or 
tadtecdy to«BT(e*,ET 102.F10. 1). In conjunction with a OW (e^, GW 1 04, 
5 na IX iteET strap* id regto cadi 

FKL 7 fflustt*es a Nock <fiagrw «fET apparatus 700 and OW apparatus 730 
whscfc »^*!Ortic^B«i»«lcaliBtopfor co4oc«^nobUecoom)UQicatioo^ 
groups in accoroiace wih a preferred embodiment of the present invention. In t 

10 ET appcnms 700 is in rommfrntratinn contact wilfa apparatus 730 over link 

720. iJnk720canbeahaid-wiredorR^ 

intermediate relay nodes (e^, RF repeaters such as satellites). ET communicates either 
<firediy * Indirectly with a VCCU (e.g., VCCU 600, FK5. 6) via RF interface 706. 
GW apparatus 730 includes Base Station Subsystem 732 (BSS), Mobile 

15 SwitdiingC<mter734(MSCX BSS 732 provides and 

nuM^ fty n «mfc»<» ptfis between cnmmtmiranoo units and MSC 734. MSC734is 
a point where user authentication is performed and where communications transit 
between the system and another network (e^aPSTN <god>er co mm i m init TO O 
network). To determine whether a commimtcatinn unit is allowed to use the system's 

20 services, registration information identifying the cnmmnn ration unit is sent from BSS 
732 to MSC 734. After receiving the registration information, MSC 734 performs an 
authentication procedure to determine whether the communication unit is authorized to 
use the system. For a rrrmmunir nt™^ ""ft ' m naming mode, MSC 734 also determines 
whether the system and the communication unit's home system have an agreement in 

25 place which ensures that the system will receive compensation for service it provides to 
the communication unit. 

In a preferred embodiment, location registers 736 are coupled to MSC 734. 
Location registers 736 aie typically one or more memory storage devices which contain 
the last known locations of communication units registered with the system. Where a 

30 communication unit is co-located with a mobile vehicle, the location information 

describes the last-known location of the mobile vehicle. The location information can 
be received as part of the registration information or in a message from the 
communication system. 

Although BSS 732 and MSC 734 are names of devices familiar to those of skill 

35 in the art, the functions of the BSS 732 and MSC 734 for the purposes of this 
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^ r to a'^^<ta^acanairinptty^ 



wtoh M na^p»«to^*^^ wI ^ t * ,yStt a preferred 

in communication 9m which ntflte «■*!» linia by lo^ arme^inv^ 

sattiitelinlanrt^tbangeosy^ 

appaatusoftheprc^mve^ 

passengers by efiaatfng the use of tne^Wnonte stage of dialing. 
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CLAIMS 



non-ptsaeage*, wherein the passenger is a registered sdbsaaier of a home 
tttnodc. «* tf» mdbfc veWde co^riwacoocrxiimkcoupW 
^nfftii^rfnii mtts which can operated bv iMple mascugers id 
comiiniiicaie with muhipfe 

a) weaving, from one tf then 

pijBcfnpy , f fytrarini information describing a subscriber identity 
which is unique to the pumgez; 

b) seod^tte registration 

^mimirfinn path between the mobile vehicle and the home network 
so thai the home oecwodc will know how to route calls to the passenger, 
and 

c) allowing the passmger to «e com nomination resources of the control 
iBdtwhkhenabtecoomumkattionstote 

paffifflgr ^d the non-passenger. 

The method as claimed in daim 1, wherein step b) comprises the step of 
bl) sending the registration information over the co mmunica t io n pad) 

wherein a first link of the comnminratinn path is a radio-frequency link 

between the mobile vehicle and a sateflbe. 

The method as claimed in claim 1, wherein step a) comprises the step of: 
al) receiving the registration information, wherein the registration 

information comprises a number provided by the passenger each time the 
passenger accesses the home network and the number enables a 
determination of an identity of the home networic of the passenger. 

The method as claimed in claim 3 t wherein step al) comprises the step of. 
ala) receiving the registration information, wherein the number is an alias 
designed to protect the subscriber identity. 
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The claimed in claim 1, farther comprising the sieps ofc 

d) cak»Udngttok)Cstk» 

joobifevcfcfcfe has traveled; 

f) <Bttnttii« whether the <Ssaaoe «3^^ 

g) trt^tedhaacedoesegceedtepre^ 
repeating step bX 

A method for enabling a passenger m a mobfle vehicle to commim i r al r with a 

nctt^odt and tte nwbile vehk^ 
con*miicatk»imitswhk^ 

TOm mw^ «*h multiple non- p a wngrn , the method c o mpri si n g the steps of: 

a) Having, firm control uniL registration mfonnatian describing a 
subscriber identity which is unique to the passenger, 

b) 4*rrmmin ei ft™" registration infongation. the home network of the 
passenger, and 

c) sending the registration information and location information to the home 
network, wherein the location information describes a mast-currently 
known location of the mobile vehicle, so that the home network can 
determine how to route information to the passenger. 

The method as claimed in claim 6, wherein step a) comprises the step of: 
al) receiving, by a satellite, the registration information over a radio- 
frequency link between the satellite and the mobile vehicle. 
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The method m claimed in dim 6, fuimer comprising toe Steps a£ 

<f) r^lralMtf^ th» mnUwi wmmiy liumm locating rfthg mnUft wahirf^ at a 



;wlrfhrr tie distance exemh a prp^defra 
;aad 

g) wbeB^e ^f tMM * does exceed die pre-defined wfrte&tiMhwt distance, 
repenting steps a-c. 

A method for enabling a [wurnjrj in a mobile vehicle to comrramiraie with a 
aon-passenget vherefai die mottle vehicle comprises a control tnltcot^ 

rrmtripli* ftftnnwffeMkw wifta which can he operated by multiple ptttrnyn to 
f^mnnint* m/ift nmMpU. nngwpKagftngftPft, thft mefhnrf comprising the flgpc rrf 

a) receiving, fhro a cocmnu^ 

indication (hat the passenger has entered information marring thtt a fee 
can be cottected for comrmmicarioos between the passenger and the doc 



b) ^jedgmng t r rannrnmrfl tWi mimhw gnfh th* pawngw as a n*cn1t cf 

receiving the indication; 

C) ending FTC 1 ? 1 ?*™ mfirwmafinn in a rAmmnnir*fini eyjfffli ftwfa 

onynmnni^rinn pafh K^uP#n Th» mnhi>. whirl* and (h* rammi miration 

system, wheiein the regiaiiation infix maiion informs the communication 
system how to route calls to the passenger aad 
d) allowing the passenger to use communication resources of the control 
unit which enable a communication link to be maintained between the 
passenger and the non-passenger. 

The method as claimed in claim 9, wherein step b) comprises the steps of: 
b 1 ) assigning the communication number to the passenger from a pool of 

available communication cumbers accessible by the control unit and 
b2) sending the communication number to the communication unit so that the 

communication unit can display the co mmunication number for the 

passenger. 



The nefhod as daimed in datm 9, wtrrein s^b) comprises the iteps o£ 
bU g oa i f kg >e< Mimamlra flon number from the ommiiwririrm unit 

and 

b2) vaBdating the ntiiwmiriti an number by detemaipg whether tie 
coairaimfarinnaogaw 
mmhcra atcftiMc by ^fccoptrol gait 

A method fcr aetttag op a can between a pasaengerof a mobile vehicle and a 

comprises a control unit coupied to multiple mnwrmniratioc unhs which can be 
operand by mottiple passengers to communicate wiihinnltipfenoQ-passeageft 
and (he control unit has conrm«iiration resources to support a finite number of 
communication paths between the mwltiplr, passengers and the multiple noo- 
passengers, the method comprising the steps of: 

a) receiving, trom one of the multiple comnimication units operated by the 
passenger, an "r^**^ that the pawngrr wants to establish a 

/v^>ffiimir*frifl pth mwi p***rnp*T and fhft non- p wigpr ; 

b) detcnnming.as arcaoltcf the ipxhcatkxi, whether the cootrol unit has 
availahle resources of the commnnicatioo resources to support toe 
communication path; 

c) when the control unit does have the available resources, assigning the 
available resources to the passenger; and 

d) aftgfrfrig in setting up the communication path between the passenger 
and the non-passenger. 

The method as claimed in claim 12, further comprising the steps oft 

e) when die control unit does not have the available resources, notifying the 
passenger that the commim icarion path cannot currently be established; 

0 monitoring the communication resources until th* available resources 
exist; and 

g) when fte availahle resources exist, performing steps c-d. 
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The awhod u chimed hi claim 12, further coapring *e aeps ct 

e) <taaaijBt.»tia^af theiDdkatm 

RtMaed ma who it allowed to wk the oaaunuucatioa resources of 
toe control «tft 

f) wbm piag^er to not the u gjiWmUwr, teodmg registration 
mfonnatk»<teacribing asubiCxSxrkleadty wUchhimk^mtte 
pinyrK) tbe cxxnmBsiattoft sytiem to tut fte oomnuticttkn 
system win know howtoiUT ill tD*ep»wger. 

A method fa settmg up a comnnmicaticn p^fa toougb a communic ation system 

betwrrp a fint n ^m^frr**™ * ****** rnrnnwiiratkM unit whsrein 

tfaesecoodcxnnsmkatkninha 

opetaaed fay a passenger <rf the moHfev*^^ 

K*ci>4oc^wifctbemobte 

ofthemobflevehk^theiiK^ 

ouil^ comxnmictfk» im^ 

^ grt*wy fry ttnring nyrtration information for usco of the multiple 
1 * v *w-^inn imttK, thi!> merfmd comprising the steps c£ 

a) receding ideatifkatkn 

b) rHr^inmg , from tbe identification taftmarion, a location of the 
pare*igpx from registration information for the passenger which is 
accessible by the gateway , wherein the registration information 
comprises a last-known location of the mobile vekicle; 

c) *t+*tytm£ to contact the secood communication unit m a vicinity of the 
location; and 

d) if attempting to contact the second communication unit is successful 
supporting establishment of the communication path between the first 
HTmn vpir 8 ^™ unit and the second communication unit 

The method as claimed in claim 15, wherein step b) comprises tbe step of 
determining the location by determining a location area code which describes an 
last-known area where tbe mobile vehicle was located 
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Las daimed ■ cabn 15. wherein step b) convbsestbeaepof 




Aae<ho*»*»cc*iinMicl|M 

ooaunaidatioo pete to be set op between a»l^toconminicaiionaBte 
operated by me poaenyn end Multiple second .tmummirMi oii unto opcnfcd 
by oon-pasaeogers, whereta me t rw^T 1 ** firtt communicalioo units ire aho co- 
located v&Ae mobile vehicle, and fl»eoomniunkatioo$y»»M comprises at 
ka«a»p«ewwJ»stt^ie8isaatioB hrtnnatafcr me inmate 
p i CTfftp wit, b— Mpniii|funtf me tttP6 ofc 

a) nUE frfr tl** i ty i ^ i^w hrfinrBMrifln forme muMnie passengers, 
wherein me registration kifonnana mcludes location iofonnaiioo 
describing a location of me mobue vehicle; and 

b) mffr" t/t "* ff y "f<«>Mfaf g^fa of the multiple passengers by associating 
the location iafonnation ^eadirfmeninltiplepassengensofljat. 
wnen a communkatian attempt is made between a non-passenger and a 
passenger, the location information for tbe passenger can be accessed 
based on an identity of (he pa s s enger . 
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K Mcdtatfor setting up a it mttMkm-Mkxk padi between a ooo-p— coyg aid a 
pawn ge r of a mobile w i i ir to oner a camnumcatiop sytfcm, wherein the mobile 
vehicle compriaes ft control ask ooqplod to maklpleoouuinicaiion units which 

CM be OpWllflt by m— ii ■■tiraa » multiple ooft* 

prorn gpflWMl the c onoo l f> ncpWfr rowii i n <iop resources to support 4 
fictile mimber of comnmirarina paths between the Multiple passengere tad the 

a) JuhM^ pybbcflttga 

wv < mi^H call request irawlu ftom an iffci i ipt by the Don -passenger to 
reach the p t tsrn ggr and comprises & destination identification number 
whkh could identify the passenger 

b) demuuBhtt wbedKi the dealt Khu identification number correlates with 
any of iwiliipifr trgitfrrad identification numberfrjnriuded Id aV^ 
wherein each of fce mn topic pasaengers who have registered with the 
comrmmiratfiop system wm previously allocated a registered 

irfwiiifu ^fW ut number hi the Bsc and 

c) when the destination jd entifkjtka i Dumber does correlate with one of the 
nonuple registered identification number*, assisting in setting up tte 
coinfiiariratNin path between the non-passenger tad the passenger who 
t* agenriafwl wfth the one of Ac ■mlripto iRgicttmd wfafirffir»tK>n 
numbers. 

The method as Claimed in daim I9 f wherein the multiple registered identification 
numbers included in the list are provided by the passenger each time the 
passenger accesses a home network of the passenger and each of the multiple 
registered identification numbers enables a determination of an identity of the 
borne network of the passenger. 

The method as claimed in claim 20, wherein the multiple registered identification 
numbers are aliases designed to protect an identity of the passenger. 

The method as claimed in daim 19, wherein eacfaof the multiple registered 
identification numbers included in the list is a unique number which is pie- 
assigned to the passenger and which the non-passenger sends as the destination 
identification number. 
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TTil Mrifaifl ■■ rlifnr^ " tA — ^ — ** -"^r 1 * 
&*Mk^mm****n fachxfcfl fa te Btt it a number wfachpotais id a record 
fa a home u a l ig fc fiy the passenger, wfaeron the record factafcs a current 
location of the oassenger. 

JYTDM1 fnr ■rtft^t t ' ' T~ ~~ * ~ t -™"*» 

mobflte vcfa*cte over a oom nwariratinn system which c i w igi is r * sf te»t one 
saseffite.wheiefa'lbemot^ 

nmi»«*ikh can he operated bv multiple passengers to 
communicate with multiple non-passengers and the control emit has 
^mj^ jr»fWi fg^micea to mppott a finite number of co miramirarKfi paths 
Between the muMptepassrngrn and to 

first flnk of each of the commutation paths is a link bemm the nubCe vehicle 
and a satellite of che n least one satellite, the method comprising 

a) sealing, by a communkatk»u^ 
totfnatkxi identification mimber wfakh kientifi* 

b) drrr rminm g. by the co mm i miration system, a lagt-too*m location of the 
passenger identified by the destination identitatk* number, whe^ 
when the passenger is co-located with the nwbile vehicle, die last-known 
location also conesponds to a last-known location of the control unit; 

c) conveying, by the communication system, an incoming call request to 
the control unit, wherein the incoming call request includes the 
desitnation identification number, 

d) determining, by the control unit, whether the destination identification 
number cooelates with any of multiple registered identification numbers 
included in a list, wherein each of the multiple passengers who have 
registered witis fee commimic*tiofi system were previously allocated a 
registered identification number in the list; and 

e) when the destination identification number to 

multiple registered identification numbers, assisting in setting up the 
communication path between the non-passenger and the passenger who 
is associated with the one of the multiple iegtecred identification 
numbers. 
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A meted for teak* up a call between a passenger of t niobik vehicle and a 
jw^mtengerover a cc*nou»Mcaiion system whs* cm|»ise§ at least c»e 
w »j^wB6sm»teaaoBfle inl*»nm^1n i rmrmt inf-nrr 1 — 

conu^jaiewaiiMhlpte 

ccmanicaoon resources to support a finite niai*erofconiniunicaiiOBprth» 
between tenwJtiptepasaemjeoa^ 

first fink of each of die cannnmicatk» nalhsb a between ilienMbflevdiide 
««trf»t»> rfihfe»teafl one satellite, the met ho d uaiqalrta^ the steps o£ 

a) recei\ring.bythecontrclunit.fro^ 

units operated by the passenger, an indkato that the passenger wsjms 
to establish a communication path between the passenger and the non- 



b) 

0 
d) 



cfcttrmining.asarcsulioftheiDdKatioa 

available resources of the comnHmicatk»nsources to support the 

cocupunh'Jtinn path; 

when the control unit does have the available resources, assigning the 
available resources for to foe passenger, sod 
octctBvg tn rarin g iiptfie mmmnnirsfim path between the passenger 
and the non-passenger through the satellite. 
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A oootrol unk apparatus locsflpd oo a mobile ^chicle for supporting set up of a 
ftmtirniirjtinn path ixCMtD aooft-ptsaeugeraDd a passenger of the mobile 
Ttfaicte o««r a ooovMicttiQft q^tt^ 

control unit coupled to multiple omrai»rarioD guts which can be operated by 
■ldfipte paasepgpo to cocanmiaaa wito mMpie aofr-pawcDgers and the 
c**tfrolanitconiprijcacontfra 

cofnnnaifc r^itofl paths between the multiple pJBflngeo and fee multiple ra- 
pasaecgen, die control unit apparatus compritipE 
a processor for comnuflumiDg with the multiple CA mmt,f| ^ rMt ' i ' w > units, 
pwfm iiitng a registration proceefcue between the passenger arid the 

resources ire available to support the conrnamkation fink between thr 
mobile vehicle aod the cotnrrainiraf ion system, mo tor assigfeig in 
letting op the comnrutiifarion path between the passenger and the non- 
passenger, 

a memoiydevk» coupled to the processor fx sto^ 

r^ttkwl gyring ftfr pEgttfratinn p mr*fl p yy» 

t radio frequency (RF) interface coupled to the processor for sending the 

registration info rmation to the coram nation system and for supporting 
the communication path between the mobile vehicle and the 

communication system. 

The control unit apparatus as claimed in daim 26, wherein the communication 
system comprises at least ooe satellite and the RF interface is for supporting the 
com munic a ti o n path between the mobile vehicle and the at least one satellite of 
the communication system. 

The control unit apparatus as claimed io claim 26, wherein the processor is 
further for pexfonning a re-registration process when a distance between a 
previous registration location and a current location of the mobile vehicle 
exceeds a pre-defined re-registration distance. 
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29. TUii uiiiinl mil a inm — m i liinni in rlilni Tfi ltii rrli ftr p rnrr u n it 
faster for supporting Mttp of ft communication afleMptoqgtaaaedtqf ft 
pafHftgpr and destined for a oon-paMoofar by 

Tpcttvtf^ from flflf f^te i—i^pift iMMlMWiM* Wtina imft* npwaiftrt hy fh* 

coiunu iniotiflp path b etween the pmc^por and Ae noB-pMMnger, 
iLluu ^ i fc n^ M i ifl rrfci M r rtfp in n mi ■Mbi n liM* 

path, 

10 wheo the coocrciuok <toes hre 

resources for to fteptasengei; and 
ac ^kting hi «ftftmg up the communication path between the passenger and the 
non-passenger* 

15 30. The c^M *ppar»ni* as claimed in claim 26. herein die processor is 
farther fx supporting setup of a cr^^ 
passenger and destined for a passenger by 

detecting »n nwwnmg ^mifvi^ifln afftMWfr message from <ig non -passenger 
wherein the incoming commqftrtatinn attempt message comprises a 
20 destination identification number which identifies a particular 

destination, 

determining whether the destination identification cumber correlates with any of 
multiple registered identification numbers included in a list, wherein each 
of the multiple passengers who have registered with the conunuiiicstion 
25 system were previously allocated a registered identification number in 

the list, and 

when the destination identification number does correlate with one of the 
multiple registered identification numbers, ass isti n g in setting up the 
communication path between the non-pasaenger and the passenger who 
30 is associated with the one at die multiple registered kfentification 

numbers. 
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